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(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress the light entering a channel region and/or LDD 
region. 

SOLUTION: The liquid crystal display device has a pixel substrate having a light-shielding 
film 3, a first insulating film 10, a semiconductor layer 2, a second insulating film 1 1 as a 
gate insulating film, and a gate line 4 formed on a substrate and having a source-drain 
region, a channel region or a channel region, and an LDD region formed in the 
semiconductor layer 2. In this device, the light-shielding film 3 is formed from a conductive 
material and contact holes 6 to connect the gate line 4 and light-shielding film 3 is formed 
near the side face of the channel region and/or LDD region. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. ' 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It has a light-shielding film, the 1st insulator layer, a semi-conductor layer, the 2nd insulator 
layer used as gate dielectric film, and a gate line on a substrate. In this semi-conductor layer A source 
drain field, In the liquid crystal display equipped with the pixel substrate with which the channel field or 
the channel field, and the LDD field were formed The liquid crystal display characterized by preparing 
the contact hole which constitutes said light-shielding film from an electrical conducting material, and 
connects said gate line and said light-shielding film near the side face of said channel field or/and a LDD 
field, 

[Claim 2] It has on a substrate the 2nd insulator layer and gate line when it becomes a light-shielding 
film, the 1st insulator layer, a semi-conductor layer, and gate dielectric film, the 3rd insulator layer, and 
the data line. In this semi-conductor layer A source drain field. The liquid crystal display which 
constitutes said light-shielding film from an electrical conducting material, and is characterized by 
preparing the contact hole connected with said light-shielding film at the lower part of said data line in 
the liquid crystal display equipped with the pixel substrate with which the channel field or the channel 
field, and the LDD field were formed. 

[Claim 3] The liquid crystal display characterized by establishing the 2nd contact hole linked to said 
light-shielding film in the lower part of the data line in a liquid crystal display according to claim 1 when 
said contact hole is made into the 1st KONTOKUTO hole. 

[Claim 4] It is the liquid crystal display characterized by embedding the charge of a gate wire rod in a 
liquid crystal display given in one claim of claim 1 to claims 3, as for said contact hole or the 1st and 
2nd contact holes. 

[Claim 5] It is the liquid crystal display with which said contact hole or the 1st and 2nd contact holes 
serve as a protection-from-light field in a liquid crystal display given in one claim of claim 1 to claims 4. 
[Claim 6] It is the liquid crystal display with which said light-shielding film consists of a heat-resistant 
ingredient in a liquid crystal display according to claim 1 or 2. 

[Claim 7] The 2nd insulator layer which turns into a light-shielding film, the 1st insulator layer, a semi- 
conductor layer, and gate dielectric film on a substrate in a liquid crystal display according to claim 1 or 
3. and the liquid crystal display with which it comes to carry out the laminating of the gate line in this 
order. 

[Claim 8] The liquid crystal display with which it comes to carry out the laminating of the 2nd insulator 
layer and gate line which serve as a light-shielding film, the 1st insulator layer, a semi-conductor layer, 
and gate dielectric film on a substrate, the 3rd insulator layer, and the data line in this order in a liquid 
crystal display according to claim 2. 

[Claim 9] Liquid crystal projector equipment which equipped a liquid crystal display and this liquid crystal 
display given in one claim of claim 1 to claims 8 with the light source which irradiates light, the optical 
system which leads the light from this light source to this liquid crystal display, and the optical system 
for projecting the information light from this liquid crystal display. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] With respect to a liquid crystal display and liquid crystal projector equipment, 
especially this invention has the 2nd insulator layer which turns into a light-shielding film, the 1st 
insulator layer, a semi-conductor layer, and gate dielectric film on a substrate, and a gate line, and 
relates to the liquid crystal display equipped with the pixel substrate with which the source drain field, 
and a channel field or a channel field and a LDD (Lightly doped drain) field were formed in this semi- 
conductor layer, and the liquid crystal projector equipment using this liquid crystal display. 
[0002] 

[Description of the Prior Art] Pixel structure is indicated by Japanese Patent Application No. No. 
109979 [ 1 1 to ] as a cure against protection from light of a liquid crystal light valve. The top view of the 
pixel TFT section where drawing 13 was indicated by Japanese Patent Application No. No. 109979 [ 1 1 
to ], and drawing 14 show the sectional view of the E-E' line of drawing 1 3 . 

[0003] As shown in drawing 13 . it is allotted in the shape of a matrix so that the gate line 4 and the 
data line 5 may intersect perpendicularly, respectively, and Pixel TFT is arranged at the part the part 
and the gate line 4 and the data line 5 cross at right angles. The dummy contact hole 20 which does not 
reach the rear-face light-shielding film 3 near the LDD field 2 side face of TFT as shown in the 
sectional view of drawing 14 is formed. The charge of a gate wire rod will be embedded in this dummy 
contact hole 20. The light irradiated to the LDD field 2 of TFT by this dummy contact hole 20 is reduced. 
Moreover, the rear-face light-shielding film 3 is made into GND potential so that it may not act as a 
backgate of TFT. 

[0004] Moreover, pixel structure is indicated by Japanese Patent Application No. No. 360973 [11 to ] as 
a cure against pixel protection from light of other liquid crystal light valves. The top view of a pixel 
where drawing 15 was indicated by Japanese Patent Application No. No. 360973 [11 to ], and drawing 
1 6 are the sectional views in alignment with F-F' of drawing 15 . With the pixel structure of Japanese 
Patent Application No. No. 360973 [11 to ], the contact hole 18 which reaches the rear-face light- 
shielding film 3 is formed in the TFT car side, and it has wrap composition in this contact hole 1 8 with 
the aluminum wiring 5 which is the data line. The light irradiated by this contact hole 1 8 at TFT is 
covered. 

[0005] In addition, as a technique relevant to this invention, there is a technique indicated by JP,1- 
128534A JP,1-177020,A, JP.8-62579,A, and JP,8-234239.A. Especially JP,8-234239,A has the 
publication of carrying out electrical connection of a protection-from-light pattern and the gate circuit 
pattern through the contact section. 
[0006] 

[Problem(s) to be Solved by the Invention] It was difficult to prevent image quality degradation which 
cannot intercept thoroughly the light irradiated by TFT with the structure of above-mentioned Japanese 
Patent Application No. No. 109979 [ 11 to ], but originates in the optical leakage current of TFT. 
Moreover, when wiring resistance of a gate line is high, image quality degradation resulting from delay of 
a gate signal will break out. 
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[0007] Moreover, although the light which carries out incidence of the structure of Japanese Patent 
Application No. No. 360973 [11 to ] to TFT can be covered, when resistance of a gate line is high, 
image quality degradation resulting from delay of a gate signal will break out. 

[0008] Hereafter, the reason which the above-mentioned technical problem produces is explained. 
[0009] Since the pixel structure of JP,1 1-109979,A forms in LDD field both the sides of TFT the dummy 
contact hole of the depth which does not reach a rear-face light-shielding film, a clearance will be made 
by it between a rear-face light-shielding film and a dummy contact hole. Therefore, the light which 
carries out incidence to TFT cannot be shaded thoroughly. 

[0010] Wiring resistance becomes high, when a panel is miniaturized and wiring width efface generally 
becomes thin. The example of Japanese Patent Application No. No. 109979 [ 11 to ] and Japanese 
Patent Application No. No. 360973 [ 1 1 to ] uses WSi for a gate line, and both use aluminum wire etc. for 
the data line. Compared with aluminum, the resistance of WSi is high. When wiring resistance becomes 
large with the miniaturization of a panel for this reason, delay of a gate signal will become large and 
image quality degradation produced by this delay will break out. 
[0011] 

[Means for Solving the Problem] The liquid crystal display of this invention has a light-shielding film, the 
1st insulator layer, a semi-conductor layer, the 2nd insulator layer used as gate dielectric film, and a 
gate line on a substrate. In this semi-conductor layer A source drain field, In the liquid crystal display 
equipped with the pixel substrate with which the channel field or the channel field, and the LDD field 
were formed Said light-shielding film is constituted from an electrical conducting material, and it is 
characterized by preparing the contact hole which connects said gate line and said light-shielding film 
near the side face of said channel field or/and a LDD field. 

[0012] The liquid crystal display of this invention has on a substrate the 2nd insulator layer and gate line 
when it becomes a light-shielding film, the 1st insulator layer, a semi-conductor layer, and gate 
dielectric film, the 3rd insulator layer, and the data line. In this semi-conductor layer Moreover, a source 
drain field. In the liquid crystal display equipped with the pixel substrate with which the channel field or 
the channel field, and the LDD field were formed, said light-shielding film is constituted from an 
electrical conducting material, and it is characterized by preparing the contact hole connected with said 
light-shielding film at the lower part of said data line. 

[0013] The liquid crystal projector equipment of this invention equips the liquid crystal display and this 
liquid crystal display of above-mentioned this invention with the light source which irradiates light, the 
optical system which leads the light from this light source to this liquid crystal display, and the optical 
system for projecting the information light from this liquid crystal display. 
[0014] 

[Embodiment of the Invention] In the structure of the pixel TFT which uses the description of this 
invention with liquid crystal displays, such as a liquid crystal light valve Form the contact hole which 
connects a rear-face light-shielding film and a gate line the channel field of Pixel TFT, or/and near the 
LDD (Lightly doped drain) field side face, and this contact hole is made into a protection-from-light field. 
By reducing the light irradiated by TFT, it is in making wiring resistance of a gate line low by controlling 
the optical leakage current of TFT and considering a rear-face light-shielding film as gate wiring. 
[0015] Moreover, the description of this invention is to intercept the light spread along with the data line 
by the contact hole established in the data-line lower part, reduce the light irradiated by this at TFT, 
and reduce the optical leakage current of TFT. 

[0016] In addition, although the liquid crystal display of this invention is applied suitable for the liquid 
crystal light valve used for liquid crystal projector equipment etc., it is not limited to especially a liquid 
crystal light valve. Moreover, this invention can be applied also when the field-effect transistor which 
does not prepare a LDD field is used. 

[0017] The example of pixel structure of the liquid crystal light valve by this invention is shown in 
drawing 1 . According to this invention, the contact hole 6 which connects the rear-face light-shielding 
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film 3 and the gate line 4 is formed near the channel field 1 of TFT, and the LDD field 2 side face. 
Drawing 2 R> 2 is a sectional view in alignment with A-A* of drawing 1 . Drawing 3 is a sectional view in 
alignment with B-B' of drawing 1 R> 1. The charge of a gate wire rod is embedded in the contact hole 6 
prepared near the TPT side face as shown in drawing 3 . 

[0018] Other examples of pixel structure of other liquid crystal light valves by this invention are shown 
in drawing 6 . According to this invention, the contact hole 6 which connects the rear-face light- 
shielding film 3 and the gate line 4 is formed near the LDD field side face of TFT. The cross-section 
configuration in alignment with D-D' of drawing 6 is the same as the cross-section configuration shown 
in drawing 2 . As shown in drawing 2 , the charge of a gate wire rod is embedded in the contact hole 6 
prepared near the LDD side face of TFT. 

[0019] The contact hole prepared near the TFT side face prevents that the direct incident light from the 
light source and the reflected light reflected in the lens are irradiated by the channel field and LDD field 
of Pixel TFT. Moreover, since this contact hole connects with the gate line, a rear-face light-shielding 
film plays the role of gate wiring by it. 

[0020] That is, since the light irradiated by TFT can be reduced, the optical leakage current of TFT is 
controlled by the contact hole prepared near the pixel TFT side face. Moreover, since a rear-face light- 
shielding film serves as gate wiring, the time delay of a gate signal can be reduced. Therefore, while 
being able to prevent the flicker contrast lowering resulting from the optical leakage current of TFT etc., 
image quality degradation produced by delay of a gate signal can be prevented. 
[0021] Other examples of pixel structure of the liquid crystal light valve of further others by this 
invention are shown in drawing 8 . It can do, although the light spread along with the data line 5 by the 
contact hole 6 established in the lower part of the data line 5 is intercepted according to this invention, 
the light irradiated by this at TFT is reduced and the optical leakage current of TFT is reduced. 
[0022] 

[Example] Hereafter, the example of this invention is explained to a detail using a drawing. 
[0023] (The 1st example) The top view of the pixel TFT section of the liquid crystal light valve as one 
example of this invention is shown in drawing 1 . Drawing 2 and drawing 3 are the sectional views which 
met the A-A'line and B-B* line, respectively. In addition, although only the TFT section for 1 pixel of the 
pixel substrate which serves as the description part of this invention here is shown, two or more 
arrangement of the pixel is carried out at the pixel substrate at the shape of a matrix, opposite 
arrangement of this pixel substrate and the opposite substrate with which the counterelectrode was 
formed is carried out through liquid crystal, and a liquid crystal light valve is constituted. 
[0024] The manufacture flow to data-line formation is shown in drawing 4 (a) - (e) and drawing 5 (f) - (i). 
As shown in drawing 4 (a), in order to prevent impurity mixing from glass on a glass substrate 15, the 
substrate film (substrate insulator layer) 14 is formed by Si02 etc. Next, as shown in drawing 4 (b), the 
rear-face light-shielding film 3 of TFT is formed on the substrate film 14. As long as construction 
material can be shaded, what kind of thing is sufficient as it, but in order to anneal at the time of polish 
recon formation, it is formed by WSi used as a heat-resistant ingredient strong against heat etc. Next, 
as shown in drawing 4 (c), the 1st interlayer film 10 is formed in Si02 grade on the rear-face light- 
shielding film 3. Let the 1st interlayer film 10 be the thickness of extent on which the rear-face light- 
shielding film 3 does not act as a backgate of TFT. Next, as shown in drawing 4 (d), the polish recon 
layer 1 6 is formed. After forming an amorphous silicon layer, a laser annealing process is added, further, 
a photolithography process and an etching process are performed and the polish recon layer 16 is 
formed. Next, as shown in drawing 4 (e), this polish recon layer 16 is covered and gate dielectric film 1 1 
is formed. 

[0025] Next, as shown in drawing 5 (f). a contact hole (contact) 6 is formed near the TFT side face, and 
as further shown in drawing 5 (g), metal membranes, such as WSi used as the gate line 4, are formed. 
For this reason, a gate metal membrane will be embedded in the contact hole 6 near the TFT side face. 
Since this contact hole 6 is formed along the channel field and LDD (Lightly doped drain) field of TFT, 
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after gate line patterning serves as a wrap configuration by the contact hole, the gate line, and the rear- 
face light-shielding film in a channel field and a LDD field. 

[0026] Then, an impurity is poured in and the source, a drain field, and a LDD field are formed. Next, as 
shown in drawing 5 (h), the 2nd interlayer film 12 is formed. Next, the contact which connects the data 
line and a gate line with a gate electrode and a polish recon layer is formed, and as shown in drawing 5 
(i), patterning of the aluminum of the metallic material used as the data line 5 etc. is formed and carried 
out. Then, sequential formation of the 3rd interlayer film, the metallic material used as a black matrix, 
the 4th interlayer film, and the transparence pixel electrode ITO is carried out. 
[0027] By performing the above processes, it becomes drawing 2 R> 2 and the cross-section 
configuration of drawing 3 . Drawing 2 and drawing 3 are the sectional views cut in the LDD part (A-A' 
cross section) and channel part (B-B' cross section) of TFT by drawing 1 R> 1. respectively. As shown 
in drawing 2 R> 2 and drawing 3 , it has wrap composition in the LDD field of TFT, and the channel field 
by the contact hole, the charge of a gate wire rod, and the rear-face light-shielding film. Moreover, a 
rear-face light-shielding film will contact a gate line by the contact hole near the TFT side face. 
[0028] In the liquid crystal projector using the liquid crystal light valve which has the above-mentioned 
pixel TFT section, strong light, such as the reflected light, is irradiated by the liquid crystal light valve 
not only from the direct light from the light source but from a rear face. For this reason, direct or an 
echo will be repeated and light will be irradiated by the channel section or the LDD section of Pixel TFT 
of a light valve. However, in this example, since the contact hole which connects a gate line and a rear- 
face light-shielding film near the side face of the channel field of TFT and a LDD field is prepared, as 
shown in drawing 2 and drawing 3 , the direct light from the light source and the reflected light in a lens 
are interrupted by this contact hole, and light is not irradiated by TFT. 

[0029] Moreover, since this contact hole is in contact with the rear-face light-shielding film with the 
gate line, a rear-face light-shielding film plays the role of gate wiring by it while interrupting the light 
from a TFT rear face. Thereby, it becomes possible to reduce wiring resistance of a gate line. When 
distance with TFT is near, TFT actuation is affected as a backgate, but when there is a certain amount 
of distance, a rear-face light-shielding film does not affect TFT actuation, even if it is which potential. 
[0030] As stated above, according to the configuration of this example, the light by which incidence is 
carried out to the TFT channel section and the LDD section can be controlled. Therefore, since the 
optical leakage current of Pixel TFT can be reduced, image quality degradation of lowering of the 
contrast resulting from optical leakage current, a flicker, etc. can be prevented. Moreover, since wiring 
resistance of gate wiring can be reduced, the image quality lowering by signal delay of a gate line can be 
prevented. 

[0031] (The 2nd example) The pixel top view of the liquid crystal light valve of the 2nd example of this 
invention is shown in drawing 6 . Moreover, the sectional view in alignment with C-C* of drawing 6 R> 6 
is shown in drawing 7 . The sectional view in alignment with D-D* of drawing 6 becomes being the same 
as that of drawing 2 . In addition, although only the TFT section for 1 pixel of the pixel substrate which . 
serves as the description part of this invention here is shown, on the pixel substrate, two or more 
arrangement of the pixel is carried out at the shape of a matrix, opposite arrangement of this pixel 
substrate and the opposite substrate with which the counterelectrode was formed is carried out through 
liquid crystal, and a liquid crystal light valve is constituted. 

[0032] The manufacture flow to data-line formation becomes being the same as that of drawing 4 (a) - 
(e) and drawing 5 (f) - (i). A manufacture flow is explained using drawing 4 and drawing 5 below. As 
shown in drawing 4 (a), in order to prevent impurity mixing from glass on a glass substrate 15, the 
substrate film (substrate insulator layer) 14 is formed by Si02 etc. Next, as shown in drawing 4 (b), the 
rear-face light-shielding film 3 of TFT is formed on the substrate film 14. As long as construction 
material can be shaded, what kind of thing is sufficient as it, but in order to anneal at the time of polish 
recon formation, it is formed by WSi used as a heat-resistant ingredient strong against heat etc. Next, 
as shown in drawing 4 (c), the 1st interlayer film 10 is formed in Si02 grade on the rear-face light- 
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shielding film 3. Let the 1st interlayer film 10 be the thickness of extent on which the rear-face light- 
shielding film 3 does not act as a backgate of TFT. Next, as shown in drawing 4 (d), the polish recon 
layer 16 is formed. After forming an amorphous silicon layer, a laser annealing process is added, further, 
a photolithography process and an etching process are performed and the polish recon layer 16 is 
formed. Next, as shown in drawing 4 (e), this polish recon layer 16 is covered and gate dielectric film 1 1 
is formed. 

[0033] Next, as shown in drawing 5 (f), a contact hole 6 is formed near the LDD field side face of TFT, 
and as further shown in drawing 5 (g), metal membranes, such as WSi used as the gate line 4, are formed. 
For this reason, a gate metal membrane will be embedded in the contact hole near the LDD field side 
face of TFT. Since this contact hole 6 is formed along the LDD field of TFT, after gate line patterning 
serves as a wrap configuration by the contact hole, the gate line, and the rear-face light-shielding film in 
a LDD field. 

[0034] Then, an impurity is poured in and the source, a drain field, and a LDD field are formed. Next, as 
shown in drawing 5 (h), the 2nd interlayer film 1 2 is formed. Next, the contact which connects the data 
line and a gate line with a gate electrode and a polish recon layer is formed, and as shown in drawing 5 
(i), patterning of the aluminum of the metallic material used as the data line 5 etc. is formed and carried 
out. Then, sequential formation of the 3rd interlayer film, the metallic material used as a black matrix, 
the 4th interlayer film, and the transparence pixel electrode ITO is carried out. 
[0035] By performing the above processes, it becomes drawing 2 R> 2 and the cross-section 
configuration of drawing 7 . Drawing 2 and drawing 7 are the sectional views cut in the LDD part (D-D' 
cross section) and channel part (C-C cross section) of TFT of drawing 6 R> 6, respectively. As shown 
in drawing 2 , the LDD field of TFT serves as a contact hole, a rear-face light-shielding film, and a 
configuration covered by the gate line. Moreover, a rear-face light-shielding film will contact a gate line 
by the contact hole near the LDD field side face of TFT. 

[0036] In this example, since the contact hole which connects a gate line and a rear-face light-shielding 
film along the LDD field side face of TFT is prepared as shown in drawing 6 , it has vyrap composition by 
the contact hole, the rear-face light-shielding film, and the gate line in the LDD field of TFT. Thereby, 
the direct light from the light source and the reflected light from a lens are not irradiated by the LDD 
field. 

[0037] Moreover, since this contact hole is in contact with the rear-face light-shielding film with the 
gate line, a rear-face light-shielding film plays the role of gate wiring by it while interrupting the light 
from a TFT rear face. Thereby, it becomes possible to reduce wiring resistance of a gate line. 
[0038] It is a part with high sensibility [ most as opposed to light in the LDD section of Pixel TFT ], and, 
also in controlling the light by which incidence is carried out to LDD, there is effectiveness in optical 
leak of TFT. For this reason, the optical leakage current of Pixel TFT can be reduced by interrupting the 
light by which incidence is carried out to the LDD section. Therefore, the image quality lowering 
resulting from optical leak of TFT can be prevented. 

[0039] Moreover, since wiring resistance of gate wiring can be reduced, the image quality lowering by 
signal delay of a gate line can be prevented. 

[0040] (The 3rd example) The pixel top view of the liquid crystal light valve of the 3rd example of this 
invention is shown in drawing 8 . Moreover, the sectional view in alignment with G-G' of drawing 8 R> 8 
is shown in drawing 9 . In addition, although only the TFT section for 1 pixel of the pixel substrate which 
serves as the description part of this invention here is shown, on the pixel substrate, two or more 
arrangement of the pixel is carried out at the shape of a matrix, opposite arrangement of this pixel 
substrate and the opposite substrate with which the counterelectrode was formed is carried out through 
liquid crystal, and a liquid crystal light valve is constituted. 

[0041] The manufacture flow to data-line formation is shown in drawing 10 (a) - (e) and drawing 1 1 (f) - 
(h). A manufacture flow is explained using drawing 10 and drawing 1 1 below. As shown in drawing 10 (a), 
in order to prevent impurity mixing from glass on a glass substrate 15, the substrate film (substrate 
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insulator layer) 14 is formed by Si02 etc. Next, as shown in drawing 10 (b). the rear-face light-shielding 
film 3 of TFT is formed on the substrate film 14. As long as construction material can be shaded, what 
kind of thing is sufficient as it, but in order to anneal at the time of polish recon formation, it is formed 
by WSi used as a heat-resistant ingredient strong against heat etc. Next, as shown in drawing 10 (c), the 
1st interlayer film 10 is formed in Si02 grade on the rear-face light-shielding film 3. Let the 1st 
interlayer film 10 be the thickness of extent on which the rear-face light-shielding film 3 does not act as 
a backgate of TFT. Next, as shown in drawing 10 (d), the polish recon layer 16 is formed. After forming 
an amorphous silicon layer, a laser annealing process is added, further, a photolithography process and 
an etching process are performed and the polish recon layer 16 is formed. Next, as shown in drawing 10 
(e), this polish recon layer 16 is covered and gate dielectric film 1 1 is formed. 

[0042] Next, a contact hole (contact) 6 is formed along with the data line, and although any location may 
be used as long as this contact hole 6 is under the data line, in order to raise the protection-from-light 
engine performance, the direction near a source drain field is desirable, as shown in drawing 1 1 (f). As 
furthermore shown in drawing 1 1 (g), metal membranes, such as WSi used as the gate line 4, are formed. 
For this reason, a gate metal membrane will be embedded in the contact hole 6 formed in the lower part 
of the data line. 

[0043] Then, an impurity is poured in and the source, a drain field, and the LDD field 2 are formed. Next, 
as shown in drawing 1 1 (h), the 2nd interlayer film 12 is formed. Next, the contact which connects the 
data line and a gate line with a gate electrode and a polish recon layer is formed, and patterning of the 
aluminum of the metallic material used as the data line 5 etc. is formed and carried out. Then, sequential 
formation of the 3rd interlayer film 13, the metallic material 9 used as a black matrix, the 4th interlayer 
film, and the transparence pixel electrode ITO is carried out. 

[0044] By performing the above processes, it becomes the cross-section configuration of drawing 9 R> 
9. Drawing 9 is the sectional view which cut drawing 8 by G-G'. As shown in drawing 9 , the contact hole 
6 and the embedded gate electrode 4 are formed in the lower part of the data line. 

[0045] In the 1st example and 2nd example, although the light from the longitudinal direction by the side 
of a LDD field could be intercepted, it was not able to intercept the light of a direction which met the 
data line. However, in the 3rd example, the light spread along with the data line by the contact hole 
established in the data-line lower part as shown in drawing 8 can be intercepted. The optical leakage 
current of Pixel TFT as well as the 1 st and 2nd examples can be reduced by this. Therefore, the image 
quality lowering resulting from optical leak of TFT can be prevented. 

[0046] Moreover, although the contact hole was prepared only directly under the data line in this 
example, a contact hole may be prepared near the side face as well as the 1st and 2nd examples. Since 
the light which met light and the data line from the side face by this can be interrupted, the still higher 
protection-from-light effectiveness is acquired. 

[0047] Hereafter, the example of 1 configuration of the liquid crystal projector equipment using the liquid 
crystal light valve (liquid crystal panel) by this invention is explained. This liquid crystal projector 
equipment is indicated by JP.1 1-337900,A. 

[0048] Drawing 12 is drawing showing the example of 1 configuration of the liquid crystal projector 
equipment of this invention. In drawing 12 , incidence of the light irradiated from the lamp 201 is carried 
out to a dichroic mirror 206 through the UV-IR cut-off filter 202, the multi-array lens 203,204, and a 
plano-convex lens 205, and it is divided into the red light R and green light G. and blue glow B. 
Furthermore, the red light R and green light G are separated into the red light R and green light G by the 
dichroic mirror 207. 

[0049] The separated blue glow B is led to the liquid crystal panel 208 for blue through a mirror 220 and 
a condensing lens 221. Moreover, the separated red light R is led to the liquid crystal panel 210 for red 
through a condensing lens 209. Moreover, the separated green light G is led to the liquid crystal panel 
216 for green through a relay lens 211, a mirror 212, a relay lens 213, a mirror 214. and a condensing 
lens 215. The liquid crystal display according [ liquid crystal panels 208, 210, and 216 ] to this invention 
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is used. That is. liquid crystal is enclosed between the TFT substrates and opposite substrates which 
were formed in the 1st example, the 2nd example, or the 3rd example, and it considers as a liquid crystal 
panel. 

[0050] The light of three colors by which light modulation was carried out with liquid crystal panels 208, 
210, and 216 is compounded by the prism component of the abbreviation mold for L characters which 
consists of prism members 217a, 217b, and 217c, and it is projected on it by the screen 219 with a 
projector lens 218. 

[0051] In addition, although the liquid crystal projector equipment explained above is 3 plate methods. 

this invention can be used also in a veneer method. 

[0052] 

[Effect of the Invention] As stated above, according to this invention, the light by which incidence is 
carried out to a channel field or/and a LDD field can be controlled. Therefore, since the optical leakage 
current of a pixel transistor can be reduced, image quality degradation of lowering of the contrast 
resulting from optical leakage current, a flicker, etc. can be prevented. 

[0053] Moreover, since wiring resistance of gate wiring can be reduced, the image quality lowering by 
signal delay of gate wiring can be prevented. 

[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view of the pixel TFT section of the liquid crystal light valve as the 1st example 
of this invention. 

[Drawing 2] It is the sectional view of the A-A'D[ of a line and drawing 6 ]-D' line of drawing 1 . 
[Drawing 3] It is the sectional view of the B-B' line of drawing 1 . 

[Drawing 4] It is the sectional view showing the manufacture flow to data-line formation of the pixel TFT 
section of the 1st example of this invention. 

[Drawing 5] It is the sectional view showing the manufacture flow to data-line formation of the pixel TFT 
section of the 1 st example of this invention. 

[Drawing 6] It is the top view of the pixel TFT section of the liquid crystal light valve as the 2nd example 
of this invention. 

[Drawing 7] It is the sectional view of the C-C line of drawing 6 . 

[Drawing 8] It is the top view of the pixel TFT section of the liquid crystal light valve as the 3rd example 
of this invention. 

[Drawing 9] It is the sectional view of the G-G' line of drawing 8 . 

[Drawing 10] It is the sectional view showing the manufacture flow to data-line formation of the pixel 
TFT section of the 3rd example of this invention. 
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[Drawing 1 1] It is the sectional view showing the manufacture flow to data-line formation of the pixel 
TFT section of the 3rd example of this invention. 

[Drawing 1 2] It is drawing showing the example of 1 configuration of the liquid crystal projector 
equipment of this invention. 

[Drawing 13] It is the top view showing the configuration of the 1 st conventional example. 
[Drawing 14] It is the sectional view of the E-~E' line of drawing 13 . 

[Drawing 15] It is the top view showing the configuration of the 2nd conventional example. 
[Drawing 16] It is the sectional view of the F-F' line of drawing 1 5 . 
[Description of Notations] 

1 Channel Field 

2 LDD Field 

3 Rear-Face Light-shielding Film 

4 Gate Line 

5 Data Line 

6 Rear-Face Light-shielding Film-Gate Line Contact 

7 Data-Line-TFT Contact 

8 ITO-TFT Contact 

9 Black Matrix 

10 1st Interlayer Film 

1 1 Gate Dielectric Film 

12 2nd Interlayer Film 

13 3rd Interlayer Film 

1 4 Substrate Insulator Layer 

1 5 Glass Substrate 

1 6 Incident Light 

1 7 Reflected Light 

1 8 Contact Opening 

19 Sidewall 

20 Dummy Contact Hole 

21 Polish Recon 



[Translation done.] 
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